Suppression of somatic embryogenesis in Citrus cell cultures by extracellular proteins.
Nucellar-derived cell cultures of sour orange (Citrus aurantium L.) proliferate as proembryogenic masses. By a change in the carbon source of the medium from sucrose to glycerol they are induced to undergo synchronous embryogenesis forming embryo initials that develop into globular embryos. The proembryogenic masses released glycoproteins to the medium. Exogenous addition of the glycoproteins to cells in glycerol-containing medium modified the course of embryo development in a dose-dependent manner. Addition of 20 μg · ml(-1) of glycoproteins blocked embryogenesis and resulted in an accumulation of embryo initials. When glycoproteins were added to cultures containing advanced globularstage embryos further development was suppressed. The inhibitory component of the glycoproteins was found to be a family of polypeptides with apparent molecular masses of 53-57 kDa. While these proteins normally accumulated only in cultures of proembryogenic masses, they could be induced to accumulate in glycerol-containing medium by the addition of the glycoproteins. Thus, their accumulation was not a direct consequence of the type of growth medium used or the developmental state of the cultures. The results indicate that the 53-to 57 kDa glycoproteins could play a regulatory role in in-vitro embryogenesis in sour orange. The normal progression of embryo development appears to depend, in an obligatory manner, on the absence of these glycosylated extracellular proteins from the medium.